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Recordings from single neurons in freely behaving animals provide insights into 
the brain functions in the natural state. However, isolating activity of single neurons 
requires the precise positioning of the recording electrodes. Yet, precisely 
manipulating electrode positions without hindering natural animal behavior is still 
challenging. Head-mounted assemblies with movable electrodes, called microdrive, 
have been utilized to vertically adjust the electrode position. However, the manual 
adjustment of the electrodes requires experimenters to capture freely moving animals 
and thus interferes with their behaviors. To sophisticate the electrode control, a 
motorized microdrive system has been developed to precisely control the recording 
electrodes without the animal handling, permitting the isolation for single neuronal 
activity with high signal-to-noise ratios. However, animals must be wired for the 
electrode control and the neural recording; the wires could cause problems by being 
entangled or twisted and also become constraints under the naturally behaving state. 
To further expand the range of experiments that can be performed, a wireless 
neural recording system that combines the motorized microdrive and a wireless 
interface board using Bluetooth technology were developed. The bidirectional 
Bluetooth connection enables experimenters to remotely control the motorized 
microdrive, isolate single neuronal activity in unrestrained animals, and transmit 
neural signals to a recording PC with a low error rate. Motor driver for the microdrive 
control were simplified, while permitting the precise control of electrodes with the 
minimal stepping distance of approximately 1.2 μm. Thereby, the wireless recording 
system was miniaturized to a total weight of 4.2 g (without a battery), mountable on 
the head of a rat. Furthermore, to alleviate a load of the digital wireless transmission, 
a reversible compression method for neural signals was developed. The compression 
scheme almost halves the transmitting neural data without any loss of information 
and allows the real-time monitoring of neural signals during the isolation process. 
The newly developed wireless system was tested by recording from an anesthetized 
rat, resulting in neural signals comparable to a conventional neural recording system. 
In addition, by remotely controlling the recording electrode, single neuronal activity 
was successfully isolated from the parafascicular nucleus of a freely moving rat in a 
large arena with another individual. Free from constrains by wires, the interference to 
behaviors of animals was minimal and the exploration for single neuronal activity 
under the natural state became possible. Until now, several wireless neural recording 
systems have been developed. However, there has so far been no wireless device that 
can remotely control the recording electrodes as well as record neural signals. This 
wireless system would provide new opportunities to study the neural mechanisms of 
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